A Host Range Difference between Herpes Simplex
Virus types 1 and 2
(Accepted I December I977) SUMMARY The infectivities of several strains of herpes simplex virus type 1 and type 2 were measured by plating on established human and Chinese hamster cell lines. Whereas all the type I strains reproducibly showed a Io4-fold lower titre on the Chinese hamster cells, the type 2 strains showed only a Io-to Ioo-fold lower titre. This host range difference has been used in the analysis of recombinants between type I and type 2 viruses.
The cellular factors responsible for the susceptibility of mammalian cells to virus infection have been studied in a variety of systems. However, in only a few cases have these factors been identified at the molecular level (Doerfler, I969; Wang etal. I97o; Khoury etal. I972; Hughes & Mautner, I973; Baum & Fox, I974; Temin, I974)-!Host susceptibility to infection has also been examined using host range mutants of certain viruses, and in several instances the virus genes involved in infectivity towards different hosts have been identified (Roizman & Aurelian, i965; Fenner & Sambrook, I966; Sambrook et al. ~966; Takemori et al. I968; Benjamin, I97o; Grodzicker et al. I974; Simpson & Obijeski, ~974) . In the case of herpes simplex virus, the susceptibility to infection of ceils from many organisms has been examined, but only a few examples of resistance to infection have been observed (Hampar & Ellison, I96I; Aurelian & Roizman, I964; Rapp & Hsu, I965; Garfinkle & McAuslan, ~973; Huang et al. I974) . In Chinese hamster cells herpes simplex virus type I (HSV-I) exhibits titres several orders of magnitude lower than on Syrian hamster, rabbit, or human ceils. In Chinese hamster x Syrian hamster or Chinese hamster × human somatic cell hybrids, susceptibility to virus infection seems to be a partially dominant trait (Carritt & Goldfarb, I976) . Similar studies for herpes simplex virus type 2 (HSV-2) have not been reported. Differences between the infectivity of HSV-I and HSV-2 on primary chick embryo cells have been recorded (Lowry et al. I97Q. However, these differences depended on the use of low passage virus stocks and freshly isolated primary embryo cells.
We present here the results of experiments in which the infectivities of several strains of HSV-I and HSV-2 were measured by plating on established human and Chinese hamster cells. The results indicate that there is a significant difference in the susceptibility of Chinese hamster cells to infection by HSV-I and HSV-2.
The Don line of Chinese hamster lung fibroblasts (Hsu & Zenzes, 1964) was obtained from the American Type Culture Collection, Rockville, Md. The HFL line of human foetal lung fibroblasts was isolated in this laboratory by Dr B. Carritt. Cells were routinely grown in supplemented Glasgow modified Eagle's medium (Goldfarb et al. I977) containing Io % foetal calf serum.
The HSV-I strain 17 syn was described by Brown et al. (I973) . All other HSV-I strains except 3274 were isolated in our laboratory from patients with clinically typical HSV-I lesions. Strains 17 syn, McD, 3274, II65, H277 and 8o3 have been confirmed as HSV-I Short communications The cell monolayers were infected with the various HSV-I or HSV-2 strains, and after 4o rain incubation at 37 °C the inoculum was neutralized with an equal volume of medium containing Io ~ human serum.
After 20 min at 37 °C the neutralized inoculum was removed and replaced by medium containing Io ~ human serum. Incubation was continued for 48 h at 37 °C. Dishes were stained with Leishman stain and virus plaques counted. In general, plaques on Don were smaller than those on HFL cells.
The results in Table I confirm the previous finding (Carritt & Goldfarb, I976) that the 17 syn strain of HSV-I has a Io4-fold lower infectivity on Chinese hamster Don cells than on human cells and indicate that this low infectivity on Don cells is also seen with other strains of HSV-I. In all cases, the difference between the titres on HFL and Don cells is approx. Io4-fold. At present the molecular basis for the low susceptibility of Don cells to HSV-I is unknown. The results of Huang et al. (I974) suggest that the block is early and may be due to defective adsorption of virus to the cells. Our own investigations (P. Goldfarb & B.Canitt, unpublished results) indicate that although adsorption and penetration (as measured by protection of virus from pH 3 treatment) appear normal there is little or no virus eclipse, and virus thymidine kinase is not induced.
The results in Table I also show that for all HSV-2 strains tested the difference in titre between HFL and Don cells is only io-to ioo-fold. It would appear, therefore, that there is a significant difference between the infectivity of HSV-I and HSV-2 on Chinese hamster Don cells. Whether this difference is related to the antigenic differences between the two serotypes or to some other cause is not yet known.
Although this host range difference between HSV-1 and HSV-2 might be useful in the the typing of herpes simplex virus strains, and also in the isolation of host range mutants of HSV-I, we have so far only investigated its use in the analysis of recombinants between HSV-I and HSV-2 (Timbury & Subak-Sharpe, I973). In Table 2 the titres of four intertypic recombinants on HFL and Don cells are shown. Whereas three of the recombinants show differences in titre similar to those observed with HSV-L the fourth behaves like HSV-2. Restriction enzyme analysis of the DNA from the recombinants (N. Wilkie & V. Brown, personal communication) indicates that the gene(s) responsible for the higher infectivity of 34Nsd on Don cells is not located in the short unique or repeat regions of HSV-2 DNA (Sheldrick & Berthelot, I974; Clements et al. I976) . At present the data do not allow us to define the position more precisely, although studies with further recombinants should make this possible.
Host range differences between other herpes viruses may also be of use in the study of virus-host interactions. Analysis of the infectivity of pseudorabies virus (PsRV) and equine abortion virus (EAV) on Chinese hamster cells has shown that whereas EAV gives similar titres on Syrian hamster BHK CI 3 cells and Don cells, PsRV shows a Io 4 to i@-fold lower titre on the Chinese hamster cells (J. Hay & P. Goldfarb, unpublished results) . The similarity between this finding and the host range differences between HSV-I and HSV-2 may be of assistance in elucidating the molecular basis of susceptibility to herpes viruses.
